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(54) THERMOPLASTIC ELASTOMER COMPOSITION AND RADIATING SHEET 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a thermoplastic elastomer composition that has a practically 
sufficient level of strength and radiating properties as it retains the flame retardancy and provide radiating 
sheets made of the composition. 

SOLUTION: The thermoplastic elastomer composition comprises a thermoplastic elastomer, a thermally 
conductive filler and a flame retardant As at least a part of the thermally conductive filler, a fine carbon 
fiber having the average diameter of 0.05-0.5 |im and the average length 1-50 |im is contained in an 
amount corresponding to the volume fraction of 0.1-10 vol.% in the formed composition. The radiating 
sheet is produced from the composition. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The thermoplastic-elastomer constituent characterized by containing the detailed 
carbon fiber whose average diameter is 0.05-0.5 micrometers, and whose average die length it 
is the thermoplastic-elastomer constituent which comes to contain thermoplastic elastomer, a 
thermally conductive filler, and a flame retarder, and is 1-50 micrometers as these some 
thermally conductive fillers [ at least ] in the amount in which the volume fraction in the 
fabricated constituent is equivalent to 0.1-10 capacity %. 

[Claim 2] The thermoplastic-elastomer constituent according to claim 1 characterized by the 
content of said detailed carbon fiber being an amount in which the volume fraction in the 
fabricated constituent is equivalent to 0.1 - 2 capacity %. 

[Claim 3] The thermoplastic-elastomer constituent according to claim 1 or 2 characterized by 
being the hydrogenation block copolymer obtained by said thermoplastic elastomer carrying out 
hydrogenation of the polymer which makes a vinyl aromatic compound a subject, the block 
copolymer containing the polymer with which a conjugated diene compound is made into a 
subject, or this block copolymer. 

[Claim 4] The thermoplastic-elastomer constituent according to claim 1 to 3 characterized by 
said thermoplastic-elastomer constituent containing the propylene copolymer which makes a 
propylene homopolymer and/or a propylene a subject further. 

[Claim 5] The thermoplastic-elastomer constituent according to claim 1 to 4 with which said 
thermoplastic-elastomer constituent is characterized by including paraffin series oil further. 
[Claim 6] The thermoplastic-elastomer constituent according to claim 1 to 5 with which said 
thermoplastic-elastomer constituent comes to contain the polyphenylene ether which 
denaturalized with polyphenylene ether and/or polystyrene resin further. 

[Claim 7] The heat dissipation sheet which consists of a thermoplastic-elastomer constituent 
according to claim 1 to 6. 



Page 1 of 9 



2003-113272 translation 



— , 

DETAILED DESCRPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the heat dissipation sheet which consists of a 
thermoplastic-elastomer constituent which has practically sufficient reinforcement and fire 
retardancy, and this constituent while having heat dissipation nature comparable as the heat 
dissipation sheet which distributed the powder of metallic compounds to silicone rubber. 
[0002] 

[Description of the Prior Art] The cure against heat dissipation for radiating heat in electronic 
parts or electronic equipment from the former in the heat generated from these is taken. 
Although thermal resistance of electronic equipment [the latest electronic parts or electronic 
equipment] is improving as compared with the conventional thing, the cure against heat 
dissipation is still indispensable with the increment in the activity in high density assembly or an 
inferior environment. The heat dissipation in general electronic equipment is made by using an 
electronic fan and a blower. On the other hand, since there is neither small devices including a 
note type personal computer nor space in which an electronic fan and a blower are installed in 
the electronic parts by which high density assembly is carried out, heat dissipation is performed 
by installing electric insulating plates, such as a mica, or applying compound material, such as 
silicone grease. Moreover, since it corresponds to the demand of high-performance-izing to 
electronic parts, the case which uses a heat dissipation sheet is increasing. 

[0003] Conventionally, as a heat dissipation sheet, the heat dissipation sheet which made the 
ingredient of a silicone rubber system effective for the improvement in insulation, thermal 
conductivity, and mounting effectiveness and improvement in dependability distribute metal 
powder or metallic-compounds powder is mainly used, and is especially used abundantly in the 
power system transistor, IC (integrated circuit), etc. However, metal powder tends to oxidize, 
and when it oxidizes, the engine performance changes and it has the problem of being expensive. 
Silicone rubber does not have the degree of freedom of shaping, a recycle activity is impossible, 
and in order that a low-molecular-weight silicone component may carry out bleed out of the 
silicone rubber heat dissipation sheet during an activity, it has the problem of becoming the 
cause of malfunction of electronic equipment or electronic parts. 

[0004] In recent years, as a new heat dissipation sheet which solved the above-mentioned 
problem, the ingredient which blended the powder of an aluminum oxide or a magnesium oxide 
with thermoplastic elastomer is developed (application-for-patent 2000-244580 grade). Since 
these ingredients can be injection molded taking advantage of a thermoplastic property, it can 
respond to a complicated configuration, and it has the description which was [be / a metal, 
resin, and really / shaping / possible] excellent, and is observed, on the other hand , when it be 
necessary to blend well-known flame retarders (metal hydrate salt , such as an aluminum 
hydroxide and a magnesium hydroxide , the Lynn content plasticizer , etc.) so much 
conventionally and use it as a heat dissipation nature sheet in order to consider as fire 
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retardancy since these ingredients be use based oh the organic material which be inflammability 
intrinsically , there be a problem anxious about generating of the volatile constituent which 
reinforcement become weak or become a device with an adverse effect . Especially the 
thermoplastic-elastomer ingredient with which are satisfied of 94-VO of UL which is the 
fire-resistant specification searched for when using it for the electrical and electric equipment 
and that does not have generating of a drip in a combustion test is hardly known conventionally. 
[0005] Although to, carry out high restoration of the filler of right thermal conductivity as 
technique for raising the heat characteristic of a heat dissipation sheet on the other hand was 
tried, when the loadings of a thermally conductive filler were made [many], the inconvenience of 
that adhesion with a heating element falls since ** sheet with which a sheet moldability falls 
since the fluidity of ** ingredient falls serves as a high degree of hardness, and a heat 
dissipation property falls, ** sheet reinforcement also falling was produced. Moreover, in order 
to make maximum dense ** restoration using a thermally conductive high filler like ** boron 
nitride (BN) about selection of a filler Although the device of improving heat conduction of the 
thickness direction about the shape of a piece of ** phosphorus and a filler which is fibrous 
which uses the filler with which particle diameter differs by making orientation carry out in the 
thickness direction of a heat dissipation sheet is performed There is a limitation in the filling 
factor of a filler and improvement in the further heat characteristic of a heat dissipation sheet 
is expected. 
[0006] 

[Problem(s) to be Solved by the Invention] It aims at offering the heat dissipation sheet which 
consists of a thermoplastic-elastomer constituent which has practically sufficient 
reinforcement and heat dissipation nature, and this constituent, this invention having been made 
in view of the above-mentioned situation, and maintaining the fire retardancy of a heat 
dissipation sheet. 
[0007] 

[Means for Solving the Problem] this invention persons found out that improvement in 
reinforcement and heat dissipation nature could be attained, maintaining the fire retardancy of a 
heat dissipation sheet by using comparatively a small amount of detailed carbon fiber as some 
thermally conductive fillers [ at least ] in a thermoplastic-elastomer constituent, as a result of 
inquiring wholeheartedly, in order to attain the above-mentioned object. This invention is 
completed based on this knowledge. That is, this invention is a thermoplastic-elastomer 
constituent which comes to contain thermoplastic elastomer, a thermally conductive filler, and a 
flame retarder, and offers the heat dissipation sheet which consists of a 
thermoplastic-elastomer constituent which comes to contain the detailed carbon fiber whose 
average diameter is 0.05-0.5 micrometers, and whose average die length is 1-50 micrometers as 
these some thermally conductive fillers [ at least ] in the amount in which the volume fraction 
in the fabricated constituent is equivalent to 0.1 - 10 capacity %, and this constituent. 
[0008] 

[Embodiment of the Invention] It is desirable that it is the hydrogenation block copolymer 
obtained by carrying out hydrogenation of the polymer which makes a vinyl aromatic compound 
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a subject the block copolymer containing the polymer which makes a conjugated diene 
compound a subject, or this block copolymer as thermoplastic elastomer used by this invention. 
Hydrogenation of the block copolymer of polystyrene / polybutadiene / polystyrene, the block 
copolymer of polystyrene / polyisoprene / polystyrene, or this block copolymer is specifically 
carried out, and it is obtained, for example, the triblock copolymer (SEBS) of styrene-ethylene / 
butylene-styrene, the triblock copolymer (SEPS) of styrene-ethylene / propylene-styrene, etc. 
can be mentioned. As for the number average molecular weight of these thermoplastic 
elastomer, it is desirable that it is 60000 or more. When this number average molecular weight 
was less than 60000 and paraffin series oil is added to this thermoplastic elastomer, that 
bleeding may increase and inconvenience may arise. Although especially a limit does not have 
the upper limit of this number average molecular weight, it is usually about 400000. 
[0009] Moreover, in this invention, although a thermoplastic-elastomer constituent contains a 
thermally conductive filler, it is indispensable to contain a detailed carbon fiber as a part of the 
thermally conductive filler [ at least ] especially. As for the detailed carbon fiber in here, 0.1-0.4 
micrometers and average die length say [ an average diameter ] preferably 0.05-0.5 
micrometers of 1-50 micrometers of 5-30-micrometer carbon fibers. Little content of such a 
detailed carbon fiber can only be carried out into a thermoplastic-elastomer constituent, it can 
raise efficiently the reinforcement and heat dissipation nature of a heat dissipation sheet, and 
the constituent and heat dissipation sheet which have the well-balanced physical properties can 
be obtained. As for this point to a detailed carbon fiber, it is more desirable that specific 
surface area is 5-50m2/g and further 8-30m2/g. A vapor growth carbon fiber (VGCF) can be 
mentioned as a desirable example of such a detailed carbon fiber. A vapor growth carbon fiber 
is a detailed carbon fiber of high crystallinity compounded by the gaseous-phase method, as the 
volume fraction in the constituent with which the loadings of a detailed carbon fiber were 
fabricated — 0.1 to 10 capacity % — it considers as the range of 0.1 - 2 capacity % preferably. 
Sufficient improvement in the reinforcement of a heat dissipation sheet and heat dissipation 
nature cannot be attained as it is under 0.1 capacity %. If it blends exceeding 10 capacity %, 
while the fluidity of a constituent will fall and a moldability will fall, a sheet accumulates firmly, 
adhesion with a heating element falls, and a heat dissipation property becomes moreover, less 
enough. In addition, since there is an inclination to also discover the conductivity of a 
constituent by combination of a detailed carbon fiber, and for dielectric breakdown voltage and 
a surface-electrical-resistance value to fall, when using for the heat dissipation sheet with 
which insulation is demanded, as for the loadings of a detailed carbon fiber, it is desirable to 
consider as the range of 0.1 - 2 capacity % as a volume fraction in the fabricated constituent. 
[0010] In addition to the above-mentioned detailed carbon fiber, as this thermally conductive 
filler in the thermoplastic-elastomer constituent in this invention, a metal powder, silicon 
carbide, etc., such as nitrides, such as oxides, such as an aluminum oxide (alumina), a zinc oxide, 
a magnesium oxide, and a silicon dioxide, boron nitride, alumimium nitride, and silicon nitride, 
aluminum, iron, and copper, can be used. Also in it, the variation of a configuration occurs and 
the cheap point in which high restoration is possible to aluminum oxide dust is desirable. If the 
particle size of the thermally conductive filler used together with a detailed carbon fiber is small, 
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the viscosity of a compound rises notably at the time of restoration, and it is hard coming to fill 
it up, consequently it may be unable to obtain a thermally conductive high heat dissipation 
sheet. Moreover, if the particle size of this thermally conductive filler is large, when a heat 
dissipation sheet is produced, it becomes a foreign matter, and ft will have an adverse effect on 
an appearance, or the heat dissipation sheet obtained will become weak, and it will become easy 
to split. The mean particle diameter of the thermally conductive filler used together with a 
detailed carbon fiber from such a viewpoint has desirable 2-80 micrometers, and it is 3-50 
micrometers more preferably. In addition, in the case of aluminum oxide dust, 8-80 micrometers 
is suitable for the mean particle diameter, and it is 15-50 micrometers preferably. In the case of 
less than 8 micrometers, the whole viscosity becomes high, it is hard to take uniform 
distribution, and a moldability may be inferior. On the other hand, when the heat dissipation 
sheet exceeding 80 micrometers is created, it may appear as a foreign matter in a front face, or 
a sheet may become weak, and it may not be desirable. Moreover, as for the point which 
enables ft to add this thermally conductive filler so much to a thermoplastic-elastomer 
constituent to this thermally conductive filler, what has two or more peaks in the particle size 
distribution is desirable. In addition, the powder which has such particle size distribution can be 
obtained by mixing two or more sorts of things from which mean particle diameter differs. It is 
desirable ten to 70 capacity % and to make further the loadings of all the thermally conductive 
fillers containing a detailed carbon fiber into the range of 30 - 50 capacity % as a volume 
fraction in the fabricated constituent. It is because it may be inferior to the reinforcement of a 
heat dissipation sheet, thermal conductivity, a moldability, etc. if heat dissipation nature with a 
sufficient heat dissipation sheet may not be demonstrated as ft is under 10 capacity %, and it 
blends exceeding 70 capacity %. 

[0011] independent [ as a flame retarder / in hydration metal system flame retarders. such as 
an aluminum hydroxide and a magnesium hydroxide, a phosphorus series flame retardant, a 
silicone system flame retarder, a bromine system flame retarder, etc. ] in this invention, 
although it is indispensable to contain a flame retarder — or ft can combine and use. The mean 
particle diameter of a flame retarder has the desirable range of 0.1-10 micrometers, and its 
range of further 0.2-6 micrometers is desirable. It is because it is hard coming to carry out 
advanced distribution and fire-resistant effectiveness may not be enough demonstrated by all in 
less than 0.1 micrometers, if the adhesion of flame retarders becomes easy to happen and it 
exceeds 10 micrometers. It is desirable Five to 50 capacity % and to make the loadings of a 
flame retarder into the range of 10 - 30 capacity % further as a volume fraction in the 
fabricated constituent. It is because it may be inferior to the reinforcement of a heat dissipation 
sheet, thermal conductivity, a moldability, etc. if sufficient fire-resistant effectiveness may not 
be demonstrated and it blends with it being under 5 capacity % exceeding 50 capacity %. In 
addition, it is the objects which improve the workability which improves the compatibility of a 
thermally conductive filler and a flame retarder, and a thermoplastic-elastomer constituent, 
such as raising stability or raising dispersibility, and it is also possible to perform surface 
treatment of a thermally conductive filler and a flame retarder. 

[0012] It is desirable to add to it the propylene system polymer which uses polypropylene as a 
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principal component, and the propylene copolymer which specifically makes a propylene 
homopolymer and/ or a propylene a subject, in order to aim at improvement in the workability of 
this constituent and a heat-resistant property in the thermoplastic EMARASUTOMA 
constituent of this invention. As a propylene system polymer, the copolymer (for example, a 
propylene-ethylene copolymer, a propylene / 4-methyl-1-pentene copolymer) of isotactic 
polypropylene, a desirable propylene, and other desirable alpha olefins of a small amount of etc. 
can be mentioned, the case where isotactic polypropylene is used as a propylene polymer — 
the MFR (JIS K7210) — 0.1-1 00g/— the thing of the range for 0.5-50g / 10 minutes can use it 
suitably especially for 10 minutes. The loadings of this propylene system polymer component 
have the desirable range of the 1-100 weight section to the thermoplastic-elastomer 100 
weight section, and it is especially desirable further 3-40 weight sections, and that it is the 
range of 5 - 30 weight section. If these loadings exceed the 100 weight sections, the degree of 
hardness of the thermoplastic-elastomer constituent obtained may become high too much. 
[0013] Moreover, as for the thermoplastic-elastomer constituent of this invention, it is desirable 
to blend paraffin series oil. It is because a thermoplastic-elastomer constituent can be formed 
into a low degree of hardness by this combination. The loadings have the desirable range of the 
20 - 500 weight section to the thermoplastic-elastomer 100 weight section, and its range of 
further 25 - the 300 weight sections is desirable. Low degree-of-hardness-ization with these 
loadings sufficient in under 20 weight sections cannot be attained, but the flexibility of a 
thermoplastic-elastomer constituent becomes inadequate, and if the 500 weight sections are 
exceeded, it may become the cause that become easy to carry out bleeding of the paraffin 
series oil, and the mechanical strength of a thermoplastic-elastomer constituent falls. In 
addition, as for the loadings of paraffin series oil, it is desirable to select suitably in the 
above-mentioned range according to the class of other components added by the molecular 
weight of thermoplastic elastomer and this thermoplastic elastomer. Moreover, for this paraffin 
series oil, the kinematic viscosity in 40 degrees C is 2 100mm. The thing more than /sec is 
desirable and it is 2 100-1 0000mm especially. It is 2 200-5000mm to /sec and a pan. /sec is 
desirable. Furthermore, this paraffin series oil has that desirable whose weight average 
molecular weight is 450-5000. 

[0014] Furthermore, it is desirable to contain the polyphenylene ether (for it to be called "PPE" 
below) which denaturalized with polyphenylene ether and/or polystyrene resin in the 
thermoplastic-elastomer constituent of this invention. Thereby, the fire retardancy of a 
thermoplastic-elastomer constituent and a mechanical strength improve. Polyphenylene ether is 
also called polyphenylene oxide and is known as engineering plastics used for many applications 
of which mainly high thermal resistance is required. In this invention, in order to improve the 
polystyrene resin which is excellent in compatibility with polyphenylene ether in order to raise 
the workability of a thermoplastic-elastomer constituent, especially shock-resistant 
reinforcement, it is desirable to use the polyphenylene ether which denaturalized by the high 
impact polystyrene (HIPS) by which rubber denaturation was carried out. In addition, in this 
invention, the polyphenylene ether which has not carried out polystyrene denaturation, and the 
polyphenylene ether which carried out polystyrene denaturation may be mixed and used. 
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Moreover, when thermoplastic elastomer, or the propylene copolymer and paraffin series oil 
which make a propylene homopolymer and/or a propylene a subject at this are contained as 
loadings of PPE and these whole component including PPE that forms a matrix in a Plastic solid 
is made into the 100 weight sections, the range of 8 - 40 weight section is desirable, and the 
5 range of 10 - 30 weight section, and further 12-25 weight sections is more preferably 
desirable. Although fire retardancy improves if fire-resistant improvement may not be enough in 
the loadings of PPE being under 8 weight sections and it blends exceeding 40 weight sections 
on the other hand, the degree of hardness of a heat dissipation sheet may go up, and a heat 
dissipation property may fall because adhesion with a heating element falls. 

10 [0015] Especially the manufacture approach of the thermoplastic elastomer constituent of this 
invention is not limited, but can apply a well-known approach. For example, a 
thermoplastic-elastomer constituent can be easily manufactured by adding cross linking agents, 
such as organic peroxide, a bridge formation assistant, etc. by request, or carrying out melting 
kneading of the additive component used by each aforementioned component and request using 

15 a heating kneading machine, for example, a 1 shaft extruder, a twin screw extruder, a roll, a 
Banbury mixer, PURABENDA, a kneader, a high shearing-die mixer, etc., mixing these required 
components simultaneously further, and carrying out heating melting kneading. In addition, since 
it is what has blended thermoplastic elastomer, injection molding is possible for the constituent 
of this invention, the heat dissipation material of a complicated configuration is fabricated 

20 advantageous from a viewpoint of productivity, or it has the advantage of other resin ingredient 
metallurgy group ingredients and really being able to fabricate. 
[0016] 

[Example] Although an example is shown and this invention is explained concretely hereafter, 
this invention is not limited to the following example. 
25 The thermoplastic-elastomer constituent shown in examples 1-3, and the example of reference 
1 1st table was kneaded using 2 rolls, and carried out the intestines form to the 0.5mm heat 
dissipation sheet using the manual system compression press. 
[0017] 

[A table 1] 

30 

[0018] In addition, the ingredient used for each component is as follows. 

** thermoplastic-elastomer: — the triblock copolymer of styrene-ethylene / propylene-styrene 
[ — the Kuraray Co., Ltd. make, trade name:SEPUTON 4077, and 
35 number-average-molecular-weight: — 300,000 or more and specific gravity:0.92] 

** Polypropylene : [Chisso Corp. make and trade name:Chisso polypropylene CF 3031, 10 
MFR:0.5g /, and minutes, and specific gravity:0.90] 

** Paraffin series oil [the Idemitsu Kosan make, trade name:Diana process oil PW380, kinematic 
viscosity:380mm2/sec in 40 degrees C, weight-average-molecular-weight:750, specific 
40 gravity:0.88] 

** Denaturation polyphenylene ether : polyphenylene ether which denaturalized by HIPS [the 
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Asahi Chemical Industry Co., Ltd. make, the trade name:xyron X0108, and specific gravity:1.05] 
** A thermally conductive bulking agent : aluminum oxide dust [the Showa Denko K.K. make, 
trade nameralumina AS-10, the mean particle diameter of 37 micrometers, and specific 
gravity:3.9] 

5 ** A thermally conductive bulking agent : detailed carbon fiber [Showa Denko K.K. make, trade 
name:gaseous-phase carbon fiber and VGCF, diameterof fiber0.15micrometer, fiber 
length: 10-20micrometer, and specific-surface-area: 1 3m 2/g, specific gravity:2.0] 
** Flame retarder : magnesium hydroxide [the product made from Kyowa Chemical industry, 
trade name:Kuisma 5A, mean-particle-diameter:0.5micrometer, specific gravity:2.36] 
10 ** Flame retarder : phosphorus series flame retardant [Nippon Chemical Industrial Co., Ltd. 
make and trade name:BISHIGADO EL, the mean particle diameter of 3 micrometers, and 
specific gravity:2.25] 

[0019] About the obtained heat dissipation sheet, the engine performance was evaluated by the 
following approaches. A result is shown in the 1st table. 

15 (Strong assessment: Measurement of tensile strength) The DIN No. 3 punching test piece was 
used, and it measured by tension rate 5 mm/min using the Instron universal testing machine. 
(Thermally conductive assessment: Measurement of thermal resistance) Each heat dissipation 
sheet was cut out in width of face of 21mm, and die length of 36mm, the sample was produced, 
and thermal resistance was measured using the transistor radiator mold thermal resistance 

20 measuring instrument [the product made from COM Electron]. This measuring instrument is 
equipped with the transistor component [the Sanken Electric Co., Ltd. make and 2SC2921] of 
125W type, and a 0.94 degrees CAN type radiator [the OS Co., Ltd. make and FBA150 PS-AN 
-0]. Both were stuck between the transistor component and the radiator, the sample was laid, 
the power of 1 9.421 W was impressed, the skin temperature T1 of a transistor component and 

25 the skin temperature T2 of a radiator were measured using the thermocouple, and it asked for 
thermal resistance by following formula thermal resistance (degree CAN) = (T1-T2) / 19.421. In 
addition, it can be said that the heat dissipation nature of a heat dissipation sheet is good, so 
that the difference of the skin temperature of a transistor component and the skin temperature 
of a radiator which are a heating element is small. 

30 (Fire-resistant assessment) It carried out according to UL-94 specification (average of four 
samples). 

(Assessment of an electrical property: Measurement of a surface-electrical-resistance value) 
Mitsubishi Chemical Huy Lester UP (MCP-HT450) was used, and it measured using 2 pin type 
to the probe. 

35 (Assessment of an electrical property: Measurement of dielectric breakdown voltage) JIS It 
carried out based on C21 10 and the sheet with a thickness of 0.4mm was used for the sample. 
[0020] About tensile strength, to having the tensile strength of two or more about 40 kgf/cm 
extent, the example of reference and an example clear 40 kgf/cm2, and the silicone system 
heat dissipation sheet currently generally used for switching power supplies shows sufficient 

40 reinforcement. Tensile strength also improves with the increment in the addition of a detailed 
carbon fiber. The thermal resistance of the heat dissipation sheet of marketing which made 
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silicone rubber the matrix about the thermal resistance which shows thermal conductivity is 
usually 0.5-2.0-degree-C/W. In order to miss efficiently heat, such as a transistor used for 
switching power supply etc., in the system of this example, it is required for thermal resistance 
to be below 1.5 degrees C/W extent. Although the example 1 of reference does not satisfy this, 
5 the examples 1-3 which carried out little addition of the detailed carbon fiber all satisfy this. 
With the increment in the addition of a detailed carbon fiber, a thermal resistance value 
decreases and heat dissipation nature improves. About fire retardancy, V-0 in UL94 
specification that the example of reference and an example are made desirable at a heat 
dissipation sheet is filled, and it has sufficient fire retardancy. About an electrical property, 
10 conductivity is discovered with little addition of a detailed carbon fiber. Dielectric breakdown 
voltage falls to 9kV by addition of 1 capacity %, and a surface-electrical-resistance value also 
falls even to 2x101 1ohms / ** in addition of 5 capacity %. 
[0021] 

[Effect of the Invention] The thermoplastic-elastomer constituent of this invention makes it 
15 possible to obtain the heat dissipation sheet reinforcement and whose heat dissipation nature 
improved by addition of a small amount of detailed carbon fiber, as shown in the above example. 
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[ooo3] a*, sii/-httm i&e 

7-*t>7>^^IC (*fSI§I!S) $?l~£i^T#ffl 
StlTHi. U*»Lfc5&*6, &JS$ft*tt^ Kfkb^-r 

->'J3- >rfAte. f£fl2© U 

[0 0 0 4] ift*F, ±ffi©fSJg£fl?fcbfc£r«©;ft3!&>' 
-htlTH ffiffcT^SX^A^&rtr? AO 

T<^£ (#12 000-244580^) . ^n^©** 

set8*?r!l (zkSKkT^SX^A, zk^kV^v^A^© 

sS:*n-5*©n«****. #Kl. KttJBT 
««^fc*a&&n*lt«5«»T**UL«»0 5-&©9 

[0 0 0 5] ttJ»S/— h©JIM*tt**»*fca&o 

HLTH (D^k* 1 ^* (BN) ©,i:-5^t^e*tt(D« 

(2)?t*^*^kT^^:«){C, 



( 3 ) 

3 

[0 0 0 6] 

•t Z> z. £ £ g W t T 3 fe © T ab 5 . 

[0 0 0 7] 

tit, Jfc8«il>*©«H«*»l*SfflVi£££fc«fc 

£^WbTft£>SftpJ^ttX7X hv-MT*ot, 
0. 05~0. 5 Mm, ¥i£S$a*l~5 0 Mm<Z)«SB 

mmmfrnz. atmstntmMit^K.^vt 20 
0. 1 ~ 1 o^fi%fcffla-rsfir-&#bT!&-5^"Bjffl 

[0 0 0 8] 

<h*&:xX>{t^££#:£TSfi^#:£^tf:/C! y {7 

*fi^#£*^b Titans, 09*. tf, X^l/>-X^ 

l^>/y5 1 l/>-xg : -l/>©h y^Dy i7^fi-&^ (S 
EBS) , Xfl/>-Ifl/>/7 p Ph»-Xfl/> 
OMJ^D7?*Id# (SEPS) &<i:£#tf5;i£: 

S«6 0 0 0 O&JiT&ZZ. idW^bVi,, £©»¥*$ 

#^*#6 ooo o**iT$>&£, n^vj >&*-i)i> 

ttTm<»±M\t&\ZWm&t£.^1$. »*Hi4 0 0 0 0 0 
[0 0 0 9] Sfc. *5BW»T*V>Ttt, ^"BIMttX^X 

at, #c, *-©fS&£i*tt3&®t*©4>fc < th-mthT 

SttMiKflMtitt^tt. ¥^ita**0. 05-0. 5/z 
m, #£b<«0. 1-0. 4/im, ¥J$S£aU~5 
Oum, #SU<tt5~3 0 um©«*«lt£V*'5. E 50 
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4 

£©,£:&> £>, ttflft**lfett. ft&S&ft* 5 - 5 0 m l 
/g, $5l:tt8~3 Om'/gT*5ut)i 1 <tOff* 

«, «ffififcSE£*iS«*i (VGCF) 

j«»3nfcarit*f (c*»**#a«-*tbT. o. i~ 

10^1%, JfSKHO. l~2^»%©|gffit-r 
3„ 0. 1**X**T*« h©5**fctt*k 
tt©+^ia±Sr^«-r*^ £7& J T€ffcV>. 10 

$tbt> 0. 1 — 2^*%©f5B£T5;i«h74<$?£U 

[ooio] *fE^^*^«jsaojsntx7x bv— mat 

JW3XC7A, «fet*©*«»*J:tfRft;ir-f 

«*it#fffl-r?)fie^tt7t*«© 5 F^g«2~8 o u 

m#£?i;b<, i"3ff*l/<«3~5 0tfim:J^ & 

8 0 Mm*Sji^Ta5 0, Jf$b<«l 5-5 0 MmTafe 
So 8 (tm*|©S&, ^©^S* S ^<^D, i^— 
»**»*0»<, Zm&W&Zo —15. 80 

L T^tlfe 0 , v- h ^Bfe < /ft -5 ^ V T» SK^H 



( 4 ) 

5 

&73#8i#3$<hLT, 10~7 0tl%, S&fctt, 3 
0~5 0^*%C5l6Hfr*J:i:5&W^bVio lOtl 

<=>t&3<, io 

[ooii] *5BMK*t»Ttt, JUKas^wracit 

*«j65>31T****, «*8JWtUXtt, *»fl:7;l'5->> 

«0. l~lOtfm0«ffl*«!9Sl/< 1 $^.fC«0. 2 
~6jim©»!fftLK 0. 1 /xmf itaili 

rt^snfcaritiO'f'fc^tta^a^tLT. 5~so 
-r^t, h ©at*, f&estt, j$.mnmz&z> 

^Ji^nJMttx^X h^-&j5fc#l£©*B&te£3fc#-r 

SfflSSiTf^ tfcBl^T?$.So 30 
[0 0 12] *369BO»^Iffittxv5XhT— iltriE*fc 

7<< >£©#fi"&# (09*. tf, 7'ntfl/>-i?l/>^ 
7'n t°l/>/4-/^;i/- l — °>7">*S£- 

©MFR (J I S K7 2 1 0) #0. l~100g/l 

o#\ &\zo. 5~5 o g/i o i^<r>m.m<o%<Di)mM\z 

nJMttX^T. 1 0 OfiMB&KjtfL. 1~1001 

ME0ttHtf*F$ L' < « *6fctt3~4 0Ili. t&Z 
tt5~3 oaSBBrotfiHTJ&^dt^SfSbVi. £©E 

•&gau o omm&&mz-Z£i. »&n*jR*j!8ttx7 

[0 0 13] Sfc, *SW©^attX7Xh-7-Mfi£ 50 
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;r©E£f;:J:oT, JRTffMttx^* hv— «j««*fls« 

HtX77hY-10 0ll»:Ml> 20~5 0 01 
ggB©$BH*s$?3; K, S ^>trtt2 5~3 0 OSggSco 

**tt**^^5»tS:0, *fc5 0 0»gg|$£j@*.3i:/\ c 
77-C>^M^U-Fb^t<^0, ^OI^pJM 

zm-Stf&z. rtjyj >*^--rjKoE-§-s«, 

■iMt. 4 0"Ck:43tf5SM£Ma*l 0 0mm 2 /s e 
c£A±©tj©*W^L-<> #l:iO0~1 0 0 0 0ram 
2 /sec, $?>l:2 0 0~5O00 mm 2 / s e 

4 5 0 — 5 0 0 OT^^feffl^tb 

[0 0 14] *^^©^"5JM14X^X SV-ffl 

JBSW'tt, #'J ^xXl/^X-xJURtf/XtetfUT.^ 
U>«*JBTaEtt$nfc!i<U7xXU>X-7 t ;P (£TF 

rpPEj £ 5. ) £-g-*-f 3 

Sg*^tl^^<©ffl^tCffiffl$n-5X>v'-7 , J 

*v»t«, s»^rfflttx7XhT-»j«*©iiixtt*r^± 
^-ersfc&sc, ^U7xzii/>x-^;w<t©*s^ttfcffi 

te=fASEttanfc»**ttJi«u^^u> (hips) t 

T Vi^s; U 7 x X 1/ >X— J- )V t. # U 7, V V 
'J 7 IX k >X-f J^S^ LTf ffl bT fci 
PPEOEMtbTH ^ol^ttx^Xhv 

■1 )V&-5#-? Z>tg>&Z\Z, PPE^«6, tlft't'T'? 

h u 7»7?:i«T5^nb©iMM i o omsas 

tl/feitt. 8~4 oa»g|5©®H^J i f^L<, i0 
Jff^b<«l 0~3 OSggB, $^fC«12~2 5m* 
SP©«H*iJff* Lti. P P E ©E-&** J 8 aa§6*«T 

0SggB£j@;StTE-&-r3i, H^14tt(^±T^)**, & 

[0015] *fsw©jift?raix7^hv— »j**©»j6 



T#-5. HE©ftJ*#RtfBfaKJ: Officii 

wmm, u—)v, Awvj-s+t- , -t^^y?—, 
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[0 0 16] 
^SS^J 1 ~ 3 , ##0U 

^lfttTR-rifeBjIifix^x Kv— 2*n— 

MfflV^TlIL, #ib5£ffi&t:/l'X£ffl^T0. 5m 

10 m©*Jft->- hfcWJBUfc. 
[0 0 17] 

; 1 * 





»te*!i 










so 


50 


50 


50 




15 


15 


15 


15 




20 


20 


20 


20 




15 


15 


15 


15 




50 


50 


50 


50 




19. 5 


19 


15 


20 




0. 5 


1 


5 


0 




27 


27 


27 


27 




3 


3 


3 


3 


31 B y & S [kgf/cm*] 


40 


42 


45 


40 


& « ft Pc/vfl 


1. 49 


1. 45 


1. 38 


1. 55 


ft m tt UL94 


V-0 


V-0 


V-0 


V-0 


£B6& fit fife [Q/DJ 


>10 13 


>10 13 


2X10 11 


>io 1s 




>9. 9 


9. 0 


0. 1 


>9. 9 



[0 0 18] ft*3. ^l:ffl^&»fittKT«iOT 30 

SL : ir ^ h > 4 0 7 7 , Sf^^fi : 3 0 7j 

EJUb, itM : 0. 9 2] 

^'jynCF 3 0 3 1, MFR : 0. 5 g/1 Ofl\ Jfc 
S : 0. 9 0) 

®/n°^^^ >*^<;i^ [ffi^st (**) a. iaa* : f 

<7t7 6 Pt7^il/PW3 8 0, 4 0t[:*Wltt 40 
S: 3 8 0 mm 1 /sec, iM^^ft : 7 5 0, 
itM : 0. 8 8) 

a*tt#'J7xzi/>x- 5^ : h i pstitt^nfe 

% ; -tf-f P >X 0 1 0 8 , itX : 1 . 0 5) 

(HO a. ffiS* : 7^5 tAS-10, 3 7 

Mm, itS : 3. 9) 

AA« : • VGCF, itti : 0. 15m 50 



m, mmS. : 1 0 ~ 2 0 Mm, it^ffiit : 1 3 rrf / 
g, Jfcfi: 2. 0) 

@K«8*:*K<bv^>^>A (**nft;#X!£ (*) 

a. Sp q p« :+XY5A, T^ttff: 0. 5 Mm, It 
* : 2. 3 6) 

<&jb«ai: u>*K«8a C0*<t;^x^ («) a, ffia 

£ : t^-HEL, ¥^fig3 Mm, itM : 2. 2 
5) 

[0019] wen&iMftS'— hcout, jbtf 

(3£ft£>S¥ffi : 5I3BO DIN3Wftftt 
S0IS5mm/m i nTSS^bfco 
lmm, fiS3 6mml:i»fbTB»Sff!lU 

^^^*»»a!*«Sia«» c^ah^ («) a) 

(Dh7>yX^f Hf>^r>II ($0 S, 2SC2 
9 2 1) R«0. 9 4 < C/W^<^ p (DSc^§§ [t"X7 
(«) a. FBAl 5 0 PS-AN-0) 

h^>^^m j f i:WLm$£t<Dm\z, mm\: 



( 

9 

*S*TSS»«:««U 19. 4 2 lW(Dmt!^1}Q 
HSffiSx (r/W) - (T,-T 2 ) /19. 42 1 

(iitt©fF«) ul- 9 4mmzmcxfrt^rc m 

§g/W l/X^-UP (MCP-HT4 5 0) Srffiffi U 

: *fe^«SEEO&1^) J I S C 2 
1 1 (HC^i&lLTfT^ ^>:/;MCteJP^0. 4 mm© 

4 0kg f /cm ! W±g*O^I3i>9^S^WbTV^ 
<7M;:*fU #^#k mW,^mz4 0 k g f /cm 2 £^ 
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i?x*m<Dm*^<k<^tz&\z\z. ^nmmomz 
10 fmm^z. tkmis-hizm^is^tztizuL 

1 0 M G/DKSTffiTTS. 
[0 0 2 1] 

20 »*£<h€r^ffi<fcT5fc<0-e*2>o 



(51) Int. CI. 7 WBUE^ F I f-?3-K (#*) 

C 0 8 L 53/02 C 0 8 L 53/02 

F^-A(#*t) 4F071 AA10 AA75 AB03 AB17 AB18 

AB25 AC15 AF44 AH12 BA01 
BC01 

4J002 AC001 BP011 DA016 DA076 
DA086 DA096 DE076 DE077 
DE106 DE146 DE147 DF016 
DH007 DJ016 EX007 FA046 
FD016 FD137 



